Structure of an ATPase operon of an acidothermophilic archaebacterium, Sulfolobus acidocaldarius.
The nucleotide sequence of the operon of the ATPase complex of an acidothermophilic archaebacterium, Sulfolobus acidocaldarius, has been determined. In addition to the three previously reported genes for the alpha, beta, and c (proteolipid) subunits of the ATPase complex (Denda, K., Konishi, J., Oshima, T., Date, T., and Yoshida, M. (1989) J. Biol. Chem. 264, 7119-7121), the operon contained three other genes encoding hydrophilic proteins with molecular masses 25, 13, and 7 kDa. The 25-kDa protein is the third largest subunit (gamma), the 13-kDa protein is most likely the fourth subunit (delta), and the 7-kDa protein may correspond to an unknown subunit of the ATPase, tentatively named as epsilon subunit. They do not have significant sequence similarity to subunits in F0F1-ATPases and eukaryotic V-type ATPases, whereas the other three subunits, alpha, beta, and c, have homologous counterparts in F0F1- and V-type ATPases. The order of the genes in the operon was delta alpha beta gamma epsilon c. The S. acidocaldarius ATPase operon differed from the eucabacterial F0F1-ATPase operon in that the former contains only one gene for a hydrophobic subunit at the most downstream part of the operon whereas the latter has three hydrophobic F0 genes preceding five hydrophilic F1 genes.